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Description 

FIELD OF INVENTION 

$ [0001] This invention relates to the enhancement of bleaching compositions that are substantially devoid of peroxyl 
species. 

BACKGROUND OF INVENTION 

io [0002] The use of bleaching catalysts for stain removal has been deveioped over recent years. The recent discovery 
that some catalysts are capable of bleaching effectively in the absence of an added peroxyl source has recently become 
the focus of some interest, for example: WO9965905; WO0012667; WO00128Q8; WO0029537, and, WO0060045- 
[0003] Ways of enhancing the activity or improving the stain bleaching profile of these catalysts are desired. 

IS SUMARY OF INVENTION 

10004] The bleaching of a stain by a peroxyl species is aided by the presence of an active transition metal catalyst. 
A peroxyl species commonly found in laundry bleaching compositions is hydrogen peroxide (H 2 0 2 ) or a precursor 
thereof, e.g., sodium percarbonate or sodium perborate, in many instances an activator/precursor, e.g., TAED 
20 (tetraacetylethyiene diamine), is present which serves together with hydrogen peroxide to form a peracid [RC(O)0OH] 
to facilitate bleaching. 

[0005] Recently we have found that oily stains are bleached in the presence of selected transition metal catalysts in 
the absence of an added peroxyl source. The bleaching of an oily stain in the absence of an added peroxyl source has 
been attributed to oxygen derived from the air. Whilst it is true that bleaching is effected by oxygen sourced from the 

25 air the route in which oxygen plays a part is becoming understood. 

[0006] We have concluded from our research that bleaching of a chromophore in an oily stain is effected by products 
formed by adventitious oxidation of components in the oily stain. These products, alkyl hydroperoxides, are generated 
naturally by autoxidation of the oily stain and the alkyl hydroperoxides together with a transition metal catalyst serve 
to bleach chromophores in the oily stain. Alkyl hydroperoxides (ROOM) are generally less reactive that other peroxy 

30 species, for example, peracids (RC(O)OOH), hydrogen peroxide (H202), percarbonates and perborates. 

[0007] A surfactant will migrate to a hydrophiiic/hydrophoblc interface in an aqueous washing medium. In this regard, 
because the catalysts serve to bleach with alkyl hydroperoxides found in a stain, a consequence of keeping the sur- 
factant as low as possible in alkyl hydroperoxide content is that bieaching is focused on the oily stain where the alkyi 
hydroperoxides occur and bleaching is minimised elsewhere. 

35 [0008] The iow level of surfactant hydroperoxide also serves to preserve the integrity of the transition metai catafyst. 
in addition, by keeping the alkyl hydroperoxide ievei iow, peroxide-catalyst interaction is reduced when the composition 
is In the form of a iiquid, be it in a wash or as a commercial liquid formulation, 

[0009] A problem with the detergent composition is that of maintaining the low level of surfactant HPO or reducing 
further autoxidation of the surfactant present during storage. The presence of an antioxidant in the detergent compo- 

40 sition reduces further autoxidation of the surfactant present during storage. 

[0010] The present invention provides a bleaching composition comprising at least 0.0001 % wt/wt of an antioxidant, 
1 to 60 % wt/wt of a surfactant and an organic substance which forms a complex with a transition metal for bleaching 
an oily stain the bleaching composition upon addition to an aqueous medium providing an aqueous bleaching medium 
substantially devoid of a peroxygen bleach or a peroxy-based or peroxyl-generating bleach system, the total surfactant 

<t$ contribution with a HLB greater than 10 having a hydroperoxide content (HPO) of less than 100 mMol/Kg, preferably 
less than 50 mMol/Kg, most preferably less than 1 5 mMoi/kg. 

[0011] The peroxide level of surfactant having a surfactant-peroxide level is expressed in mMoi of hydroperoxide 
(~OOH) present per Kg. 

[001 2] The term "substantially devoid of a peroxygen bleach or a peroxy-based or peroxyl-generating bleach system" 
so should be construed within spirit of the invention. It is preferred that the composition has as low a content of peroxy! 
species present as possible, it is preferred that the bleaching formulation contains less that 1 % wt/wt total concentration 
of peracid or hydrogen peroxide or source thereof, preferably the bleaching formulation contains less that 0.3 % wt/wt 
totai concentration of peracid or hydrogen peroxide or source thereof, most preferably the bieaching composition is 
devoid of peracid or hydrogen peroxide or source thereof. 
55 [0013] The surfactant has an HLB (hydrophilic/lipophific balance) greater that 5, more preferably greater than 10, 
and most preferably greater than 15. For a discussion of HLB the reader is directed to and article by Griffin, W, C. trt 
J. Soc. Cosmetic Chemists Vol. 1 page 311, 1945 and Davies, J, T. and Rideal, E. K. in Interfactal Phenomena, Acad. 
Press, NY, 1961, pages 371 to 382. The HLB value requirement reflects the importance of the rate of soiubiiity and 
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dispersibility of the surfactant present from the bleaching composition to the aqueous wash medium in conjunction with 
surface activity towards the substrate being washed. The threshold value of HLB as required excludes compounds 
that do not have the required surfactant properties, for example linoleaic or oleic acid have an HLB of 0.8. 
[0014] It is preferred that the bleaching composition comprises at ieast 10 % wt/wt, preferably 1 5 %, most preferably 
5 20 %, of the total surfactant contribution having an HLB greater than 1 0. 

[0015] The present invention extends to a method of bleaching a substrate comprising applying to the substrate, in 
an aqueous medium, the bleaching composition according to the present invention. 

[0016] The present invention extends to a commercial package comprising the bleaching composition according to 

the present invention together with instructions for its use. 
10 [0017] The bleaching composition may be contacted to the textile fabric in any suitable manner. For example, it may 

be applied in dry form, such as in powder form, or in a liquor that is then dried, for example as an aqueous spray-on 

fabric treatment fluid or a wash liquor for laundry cleaning, or a non-aqueous dry cleaning fluid or spray-on aerosol fluid. 

10018] Any suitable textile that is susceptible to bleaching or one that one might wish to subjectto bleaching may be 

used. Preferably the textile is a laundry fabric or garment. 
15 [0019] In a preferred embodiment, the method according to the present invention is carried out on a laundry fabric 

using an aqueous treatment liquor. In particular, the treatment may be effected in a wash cycle for cleaning laundry. 

More preferably, the treatment is carried out in an aqueous detergent bieach wash liquid. 

[0020] In a preferred embodiment, the treated textile is dried, by allowing it to dry under ambient temperature or at 
elevated temperatures, The elevated temperatures are commonly provided by a heated agitated environment, as for 
so example found in a tumble dryer, which has been found to accelerate and enhance the air bleaching effect. The effect 
of ironing the treated textile also serves to accelerate bleaching. 

[0021] The bleaching method may be carried out by simply leaving the substrate in contact with the bleaching com- 
position for a sufficient period of time. Preferably, however, the bleaching composition is in an aqueous medium, and 
the aqueous medium on or containing the substrate is agitated. 
25 [0022] The bleaching composition may be contacted with the textile fabric in any conventional manner. For example 
it may be applied in dry form, such as in powder form, or in a liquor that is then dried, for example in an aqueous spray- 
on fabric treatment fluid or a wash liquor for iaundry cleaning, or a non-aqueous dry cleaning fluid or spray-on aerosof 
fluid. 

[0023] In a particularly preferred embodiment the method according to the present invention is carried out on a 
so laundry fabric using aqueous treatment liquor. In particular the treatment may be effected in, or as an adjunct to, an 
essentially conventional wash cycle for cleaning iaundry. More preferably, the treatment is carried out in an aqueous 
detergent wash iiquor. The bleaching composition can be delivered into the wash liquor from a powder, granule, pellet, 
tablet, block, bar or other such solid form. The solid form can comprise a carrier, which can be particulate, sheet-like 
or comprise a three-dimensional object. The carrier can be dispersible or soluble in the wash liquor or may remain 
35 substantially intact. In other embodiments, the bleaching composition can be delivered into the wash iiquor from a 
paste, gel or liquid concentrate. 

[0024] A unit dose as used herein is a particular amount of the bleaching composition used for a type of wash. The 
unit dose may be in the form of a defined volume of powder, granules or tablet. 

[0025] It is preferred that a unit dose provides at ieast 0.05 g/l, preferably 0.1 g/l, most preferably 0.2 g/l, concentration 
40 of the surfactant compound in a wash. Ideally, a unit dose in an aqueous medium provides aqueous medium having 
an HPO not greater than 10 [iM. 

DETAILED DESCRIPTI O N OF THE INVENTION 

45 Antiox idant 

[0026] The compositions of the present invention comprise an effective amount of the anti-oxidant, at least 0.0001 
% wt/wt, preferably from about 0.001 % more preferably from about 0.1%, most preferably from about 0.2% to about 
1 0%, preferably to about 5%, more preferably to about 1 % by weight of an anti-oxidant. Anti-oxidants are substances 
so as described in Kirk-Othmers (Vol 3, pg 424) and in Uhlmans Encyclopedia (Vol 3, pg 91). 

[0027] One class of anti-oxidants suitable for use in the present invention is alkylated phenols having the general 
formula: 
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[R a ]x 



R 



wherein R is C1-C22 linear or branched alky!, preferably methyl or branched C3-CB alkyl; C3-C6 alkoxy, preferably 
methoxy; R1 is a C3-C6 branched alkyl, preferabSy tert-butyl; x is 1 or 2. Hindered phenolic compounds are preferred 
as antioxidant. 

[0028] Another class of anti-oxidants suitable for use in the present invention is a benzofuran orbenzopyran derivative 
having the formula: 



wherein R1 and R2 are each independently alkyl or R1 and R2 can be taken together to form a C5-C6 cyclic hydrocarbyl 
moiety; B is absent or CH2; R4 is C1-C6 alkyl; R5 is hydrogen or -C{0)R3 wherein R3 is hydrogen or C1-C1 9 alkyl; 
R6 is C1-C6 alkyl; R7 is hydrogen or C1-CS alkyl; X is - CH20H, or - CH2A wherein A is a nitrogen comprising unit, 
phenyl, or substituted phenyl. Preferred nitrogen comprising A units include amino, pyrrolidino, piperidino, morpholino, 
piperazino, and mixtures thereof. 

[0029] Other suitable antioxidants are found as follows. A derivative of a-tocopherol, 6-hydroxy-2,5,7,8-tetra-meth- 
ylchroman-2-carboxylic acid (Trolox™). 

Anti-oxidants/radical scavengers such as ascorbic acid (vitamin C) and its salts, tocopherol (vitamin E), tocopherol 
sorbate, other esters of tocopherol, butylated hydroxy benzoic acids and their salts, gallic acid and its alkyl esters, 
especially propyl gailate, uric acid and its salts and alkyl esters, sorbic acid and its salts, the ascorbyl esters of fatty 
acids, amines {e.g., N.N-diethylhydroxylamine, amino-guanidine}, suifhydryl compounds (e.g., glutathione), and dihy- 
droxy fumaric acid and its salts may be used. 

[0030] Non-limiting examples of anti-oxidants suitable for use in the present invention include phenols inter alia 
2,6-di-tert-butylphenol, 2,6-di-tert-butyl-4-methylphenol, mixtures of 2 and 3- tert-butyl-4-methoxyphenol, and other 
ingredients including include propyl gailate, tert-butylhydroquinone, benzoic acid derivatives such as methoxy benzoic 
acid, methylbenzoic acid, dichloro benzoic acid, dimethyl benzoic acid, 5-hydroxy-2,2,4,6,7-pentamethyl-2, 3-dihydro- 
l-benzofuran-3-one, 5-hydrcxy-3-methyiene-2,2,4,6,7-pentamethyl-2,3-dihydro-benzofuran, 5-benzyloxy-3-hy- 
droxymethyi-2, 2,4,6, 7-pentamethyl-2,3-dihydro-1-benzofuran, 3-hydroxyrnethyl-5-rnethoxy-2,2,4,6,7-pentamethyl- 
2,3-dihydro-l-benzofuran, vitamin C(ascorbic acid), and Ethoxyquine {1,2-dihydro-6-ethoxy-2,2,4-trimethylchinolin) 
marketed under the name Raiuquin™ by the company Raschig™. 

[0031] Preferred radical scavengers for use herein include di-tert-butyl hydroxy toluene (BHT), a-tocopherol. hydro- 
quinone, 2,2,4-trimethy!-1 ,2-dihydroquinoline, di-tert-butyl hydroquinone, mono-tert-butyl hydroquinone, terf-butyi-hy- 
droxy anisole, benzoic acid and derivatives thereof, like alkoxyiated benzoic acids, as for example, trimethoxy benzoic 
acid (TMBA), toluic acid, catechol, t-butyl catechol, benzylamine, 1,1,3-tris(2-methyl-4-hydroxy-5-t-butylphenyl) bu- 
tane, N-propyi-gallate or mixtures thereof and highly preferred is di-tert-butyl hydroxy toluene. 
[0032] It is preferred thai at least two antioxidants are present in the composition in a molar ratio of at least 5%, . 
preferably at least 10%, most preferably 25%, The mixture of the two antioxidants providing a greater degree of anti- 
oxidant activity that the molar sum of the two antioxidants. 
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The Surfactant 

[0033] Many surfactants are susceptible to autoxidation to form hydroperoxides. Surfactants containing an allylic 
hydrogen, a hydrogen aipha to an ether or an benzylic hydrogen are particularly susceptible to autoxidation. 
5 [0034] One skilled in the art wifl appreciate that benzene is considered unsaturated but does not contain allylic hy- 
drogens per se. The homolytlc bond dissociation energy (BDE} for benzene (C6H5-H) is 110.9 kcal/mol (298 K) makes 
benzene resistant to autoxidtzation. An unsaturated compound having a hydrogen atom covaiently bound to an alpha- 
carbon that is alpha to a Sp2-Sp2 hybridized bond, e.g., as shown as underlined in the following formula 
CH2=CH-CH2-CH3, is known as an allylic hydrogen and is susceptible to autoxidation. 

10 

Below is a table of bond strengths (298 K) obtained from: 

[0035] The handbook of Chemistry and Physics 73 rd edition, CRC Press. Generally the lower the C-H bond disso- 
ciation energy of a compound the greater the propensity the C-H bond to undergo autoxidation. 

15 



Compound 


BDE AH(kcal/moi) 


(CH3)3CH 


93.3 ±0.5 


H-CH20CH3) 


93+1 


C6H5-H 


110.9 + 2.0 


H-CMe20H 


91 + 1 


CH3CH3 


100.3+ 1 


CH2=CH-CH2-CH3 


83.1 + 2.2 


CH2=CH-CH3 


86,3 ±1.5 


C6H5-CH3 


88.0 ± 1 


CH3CH=CHCH=CH2 


83 + 3 



[0036] It is particularly important to consider the HPO content of surfactant that comprises a hydrogen atom moiety 
of the following form; -CH=CH-CHR-, Ar-CHR-, and/or, -O-CHR- where the hydrogen atom has a homotytic bond dis- 
sociation energy of less than 90 kcai/mol. 

[0037] The following is intended as general examples of surfactants that are prone to autoxidation. When used in 
the present invention the hydroperoxide (HPO) level of these types of surfactants should be examined. In many in- 
stances the preparation, storage and handling thereof should be considered to keep autoxidation to a minimum. 
[0038] A fatty acid soap used preferabiy contains from about 1 6 to about 22 carbon atoms, preferably in a straight 
chain configuration. Preferably the number of carbon atoms in the fatty acid soap is from about 16 to about 18. 
[0039] This soap, in common with other an ionic detergents and other anionic materials in the detergent compositions 
of this invention, has a cation, which renders the soap water-soluble and/or dispersible. Suitable cations include sodium, 
potassium, ammonium, monethanolammonium, diethanolammonium, triethanolammonium, tetramethylammonium, 
etc. cations. Sodium ions are preferred although in liquid formulations potassium, rnonoethanolammonium, dieth- 
anolammonium, and triethanotammonium cations are useful. 

[0040] The soaps are frequently made from natural oils that often contain one or mors unsaturated groups and consist 
of mixtures of components. It is clear that hydrolysation of these natural components yield mixtures of soaps. Exampies 
of natural oils are sunflower oil, olive oii, cottonseed oil, linseed oil, safflower oii, sesame oil, palm oil, corn oil, peanut 
oil, soybean oil, castor oil, coconut oil, canola oil, cod liver oil and the iike, that give mixtures of soaps. However, also 
hydrolysis products of purified oils, as listed above, may be employed. Other examples of soaps include erucic acid, 
[0041] As one skilled in the art will appreciate a cationic may be manufactured, for example, by adding an aikyi haiide 
to an amine thus forming a cationic. 

[0042] In principle the cationic surfactants exhibit the same requirements as listed above for the soap materials, 
excep: they need to be quarternised, Without limiting the scope of the invention, suitable cationics may be formed by 
preparing the quaternary salts from alcohois that were obtained from the corresponding fatty acid. Examples of cationic 
surfactants based on natural oils include oleylbis(2-hydroxyethyl)methylammonium chloride and ditailow fatty aikyid- 
imethyl ammonium cWoride. 

[0043] In generai, the nonionsc and anionic surfactants of the surfactant system may be chosen from the surfactants 
described "Surface Active Agents" Voi. 1 , by Schwartz & Perry, interscience 1 949, Vol. 2 by Schwartz, Perry & Berch, 
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Interscience 1958, in the current edition of "McCutcheon's Emulsifiers and Detergents" published by Manufacturing 
Confectioners Company or in "Tenside-Taschenbuch", H. Stache, 2nd Edn., Cari Hauser Veriag, 1981. 
[0044] Suitable nonionic detergent compounds which may be used include, in particular, the reaction products of 
compounds having a hydrophobic group and a reactive hydrogen atom, for example, aliphatic alcohols, acids, amides 
5 or alkyl phenols with alkyiene oxides, especially ethylene oxide either alone or with propylene oxide. Specific nonionic 
detergent compounds are C 6 -C 22 alkyl phenoi-ethyiene oxide condensates, generally 5 to 25 EO, i.e. 5 to 25 units of 
ethylene oxide per molecule, and the condensation products of aliphatic C 8 -C 18 primary or secondary linear or branched 
alcohols with ethylene oxide, generally 5 to 40 EO. 

[0045] Suitable anionic detergent compounds which may be used are usually water-soluble alkali metal salts of 

10 organic sulphates and suiphonates having alkyi radicals containing from about 8 to about 22 carbon atoms, the term 
alky! being used to include the alkyl portion of higher acyl radicals. Examples of suitable synthetic anionic detergent 
compounds are sodium and potassium alkyl sulphates, especially those obtained by suiphating higher C a -C 18 alcohols, 
produced for example from tallow or coconut oil, sodium and potassium alkyl C 9 -C 2C benzene suiphonates, particularly 
sodium linear secondary alkyl C 10 -C 15 benzene suiphonates; and sodium alkyl glyceryl ether sulphates, especially 

« those ethers of the higher alcohols derived from tallow or coconut oil and synthetic alcohols derived from petroleum. 
The preferred anionic detergent compounds are sodium C ir C 15 alkyl benzene suiphonates and sodium C 12 -C 16 alkyl 
sulphates. Also applicable are surfactants such as those described in EP-A-328 177 (Unilever), which show resistance 
to salting-out, the alky! poiyglycoside surfactants described in EP^-070 074, and alkyi monogiycosides. 
[0045] Preferred surfactant systems are mixtures of anionic with nonionic detergent active materials, In particular 

20 the groups and examples of anionic and nonionic surfactants pointed out in EP-A-346 995 (Unilever). Especially pre- 
ferred is surfactant system that is a mixture of an alkali metal salt of a C 16 -C 18 primary alcohol sulphate together with 
a C 12 -C 15 primary alcohol 3-7 EO ethoxylate. The nonionic detergent is preferably present in amounts greaterthan 10%, 
[0047] The low level of surfactant hydroperoxide also serves to reduce bleaching action towards unwanted substrates 
in a wash. By reducing the level of hydroperoxides in the bleaching composition, by virtue of low surfactant hydroper- 

25 oxides, the interaction between the transition metal catalyst and a hydroperoxide is more likely to take place in the 
stain than elsewhere. In this manner, integrity of an item being washed with the bleaching composition of the present 
invention is maintained for longer In comparison to when the levei of surfactant hydroperoxides is above the criteria 
given. 

30 The Bfeach Catalyst 

[0048] The bieach catalyst per se may be selected from a wide range of transition metai compiexes of organic moi- 
ecules (ligands). In typical washing compositions the level of the organic substance is such that the in-use level is from 
0.05 U.M to 50 mM, with preferred in-use levels for domestic laundry operations falling in the range 1 to 100 uM. Higher 
35 levels may be desired and appiied in industrial textile bleaching processes. 

[0049] Suitable organic molecules (ligands) forforming complaxesand complexes thereof are found, for example in: 

GB 9906474.3; GB 9907714.1; GB 98309168.7, GB 98309169.5; 
GB 9027415.0 and GB 9907713.3; DE 19755493; EP 999050; 
40 WO-A-9534628; EP-A-458379; EP 0909809; United States Patent 4,728,455; WO-A-98/39098; WO-A-98/39406, 

WO 9748787, 

WO 0029537; WO 00521 24, and WO0060045 the complexes and organic molecule (ligand) precursors of which 
are herein incorporated by reference. An example of a preferred catalyst is a transition metal complex of MeN4Py 
ligand (N,N-bis(pyrsdin- 2-yi-methyl)-1,1-bis(pyridin-2-y!)-1-aminoethane). 

45 

[0050] The ligand forms a complex with one or more transition metals, in the latter case for example as a dinuciear 
complex. Suitable transition metals include forexample; manganese in oxidation states ii-V, iron ll-V, copper Mil, cobalt 
l-HI, titanium !S-!V, tungsten IV-VI, vanadium ll-V and molybdenum ll-VI, 
[0051] A bleaching composition comprising: 

so 

a) a monomer ligand or transition metal catalyst thereof of a ligand having the formula (i): 
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(I) 



wherein each R is independently selected from: hydrogen, F, Ct, Br, hydroxyl, C1-C4-alkyl0-, -NH-CO-H, 
-NH-C0-C1-C4-alkyl, -NH2, -NH-C1-C4-alkyl, and C1-C4-a)kyl; R1 and R2 are independently selected from: 
C1-C4-alkyl, C6-C10-aryi, and, 

a group containing a heteroatom capable of coordinating to a transition metal, wherein at least one of R1 and R2 is 
the group containing the heteroatom; 

R3 and R4 are independantiy selected from hydrogen, C1-C8 aikyl, C1-C8-alkyl-0-C1-C8-alkyl, C1-C8-alkyl- 
O-C6-C10-aryi, C6-C10-ary[, C1-C8-hydroxyalkyl, and -(CH2) n C(0)OR5 

wherein R5 is independently selected from: hydrogen, C1-C4-a!kyi, n is from 0 to 4, and mixtures thereof; and, 

X is selected from C=0, -[C(R6) 2 ] y - wherein Y is from 0 to 3 each R6 is independently selected from hydrogen, hydroxyl, 

C1-C4-alkoxy and C1-C4-alkyl. 

[0052] The transition metal complex preferably is of the general formula (AS): 
[M a L k X n ]Y m 

in which: 

M represents a metal selected from Mn(SI)-(lll)-(IV)-(V), Cu(IMIIMW). Fe (ll)-(lll)-(IV)-(V), Co(l)-{l!)-(lll), Ti{IIMW) 
-(IV), V(IIHIII)-(IV)-(V), Mo(ll)-(S!!)-(IV)-(V)-(VI) and W(IVHV)-{VI), preferably from Fe(IIHIII)-(lV)-(V); 
L represents the ligand, preferably N,N-bis(pyridin-2-yl-methyl)-1,1-bis(pyridin-2-yi)-1-aminoethane, or its proto- 
nated or deprotonated analogue; 

X represents a coordinating species selected from any mono, bi ortri charged anions and any neutral molecules 

able to coordinate the metai in a mono, bi ortridentate manner; 

Y represents any non-coordinated counter ion; 

a represents an integer from 1 to 1 0; 

k represents an integer from 1 to 10; 

n represents zero or an integer from 1 to 10; 

m represents zero or an integer from 1 to 20. 

Experimental 

Compounds 

[0053] The ligand N,N-bis{pyridin-2-yl-methyi)-1,1~bis(pyridin-2-yl)-1-aminoethane (MeN4py) was prepared as de- 
scribed in EP 0 909 809 A2. [Fe{MeN4py)Ci]CI was prepared as described in WO 01/16271. 
[0054] The transition metal complex dimethyl 2,4-di-(2-pyridyl) -3-methyi~7~(pyridin-2-yimethyl)-3,7-diaza-bicyclo 
[3.3.1]nonan-9-one-1,5-dicarboxyiate [N 2 Py 3 FeCI]CI was prepared as described in WO 02/48301. 

Bleachin g Experiment 

[0055] In an aqueous solution of 6°FH (made by adding 6.45 ml of a stock solution containing 23.5 g/l CaC!2.2H20 
and 8.1 g/l MgC!2,6H202 to one liter water) containing 2g/L of OMO MA ™ Brazil, curry-oi! stained cloths were added 
and kept in contact with the solution whilst agitating for 30 minutes at 3Q°C. 

10056] The cioths were washed without any additive (blank in table) and 10 uM of [N 2 Py 3 FeCI]CI complex without 
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and with addition of t mM of NaLAS-hydroperoxide (NaLAS-HPO; containing 130mmol HPO per kg NaLAS - ex Albright 
and Wilson). 

[0057] After the wash, the cloths were rinsed with wafer and subsequently dried at 37°C for 2 h and the change in 
colour was measured with a Linotype-Hell scanner (ex Linotype. The change in colour (inciuding bleaching) is ex- 
pressed as the AE value versus white; a Sower AE vaiue means a cieaner cfoth. The measured colour difference (AE) 
between the washed cloth and the unwashed cloth is defined as foliows: 



A£ = [{AL} 2 +(Aa) 2 *(Ab) 2 f 2 

10 

wherein AL is a measure for the difference in darkness between the washed and unwashed test cloth; Aa and Ab are 
measures for the difference in redness and yellowness respectively between both cloths. With regard to this colour 
measurement technique, reference is made to Commission International de i'Ecfairage (CIE); Recommendation on 
Uniform Colour Spaces, colour difference equations, psychometric colour terms, supplement no 2 to CIE Publication, 
is no 15, Coiormetry, Bureau Centra! de la CIE, Paris 1978. The results are shown below in the tables. 





OMO MA 


OMO MA + LAS-HPO 


Blank 


60 


61 


[Fe-N2py3CI]CI 


42 


52 



[0058] The results presented in the table show that the iron compound bleaches the stain better in absence of sur- 
factant- hydroperoxide (LAS-HPO) than in the presence of LAS-HPO. 

Stability Experiment 



[0059] The following demonstrates that an antioxidant may be used to reduce the formation of hydroperoxides. The 
amount of aldehyde formed is reflective of the degree of surfactant autoxidation. A composition containing hydroper- 
oxides is often a dynamic composition in which radical chain reactions are occurring. Hydroperoxides result in the 
formation of aikoxyl radicals that can undergo beta-scission to form an aldehyde or a ketone. The hydroperoxide levels 
of the compositions were of monitored by examining decomposition products, aldehydes, formed from the alkali metal 
salt of sodium oleate. 

[0060] A liquid formulation was chosen because it reflects the situation that occurs in a granular detergent but over 
a shorter time scale that that of the granular system. 



Base formulation 


component 


% 


PAS 


10% 


Nonionic surfactant, ethoxyiated fatty alcohol type 


18.4% 


Oleic acid 


10% 


Deflocculating polymer, polymer A11 from EP346.995 


1% 


Silicon oil to control foam 


0.03% 


KOH 


4.1 % 


NaOH 


0.9% 


Citric acid.H20 


5.5% 


Glycerol 


5% 


Borax 


1.9% 


Anti-dye transfer polymer 


0.3% 


Protease 


0.3% 


Lipolase 


0.37% 
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(continued) 



Base formulation 


component 


% 


Amylase 


0.15% 


Perfume 


0.47% 



[0061] Liquid formulation A was prepared with 0.03% of [Fe{MeN4py)CI]CI by adding 7.5 mg of the solid material in 
25 mi liquid formulation A and optionally the antioxidant was added (resulting in 0.1%, 0.05% and 0.025%, unless 
denoted differently, in the formulation respectively). The mixture was stirred vigorously for 10 min and the liquids were 
then stored at37 c C. 

[0062] The anti-oxidants employed were: BHT (2,6-di-t-butyi-4-methylphenol), Trolox (6-nydroxy-2,5,7,8-teirameth- 
ylchroman-2-carboxyIic acid, Raiuquin (1 ,2-dihydro-6-ethoxy-2,2,4-trimethyichino!in, vitamin C, Vitamin E (a-tocophe- 
rol), vitamin E-acetate (O-acetyl-a-tocopherol), and a mixture of 10% a, 45% 5- and 45% y-tocopherol. The latter 
system was 70% pure; the values given in the table are corrected for this purity. 

[0063] The results presented in the table below are those of iiquid formulations that have been stored at ambient 
conditions up till 7 weeks. The measurements were made using A Fisons HRGC maga-2-series sat-up using a 
Chrompack CP-SIL 5 CB column (50 m x 0.32 mm, FD 1 .2 jim), 3-Hexanone was used as an interna! standard. The 
head-space analysis was done at 7G°C. 

Amounts of aidehydes det ected by GC analysi s of the liquid detergent formulations conta i ning catalyst and anti- 
oxidants. 

[0064] 



Catalyst 


Antioxidant (% in formul.) 


Weeks storage 


Octanal 


Heptanal 


Hexanal 






7 


0.16 


0.05 


0.20 






7 


0.75 


1.16 


4.64 




Raiuquin (0.05) 


7 


0.26 


0.08 


0.25 




Raiuquin (0.1) 


7 


0.20 


0.07 


0.27 




Trolox (0,05) 


7 


0.25 


0.17 


0.95 




Trolox (0.1) 


7 


0.27 


0.10 


0.40 




Tocopherol-mtx (0.17) 


7 


0.20 


0.09 


0.67 



Claims 

1. A bleaching composition comprising at least 0.0001 % wt/wt of an antioxidant, 1 to 60 % wt/wt of a surfactant and 
an organic substance which forms a complex with a transition metal for bleaching an oily stain the bleaching 
composition upon addition to an aqueous medium providing an aqueous bleaching medium substantially devoid 
of a peroxygen bleach or a peroxy-based or peroxyl-generating bleach system, the total surfactant contribution 
with a HLB greater than 10 having a hydroperoxide content (HPO) less than 100 mMoi/Kg, preferably less than 
50 mMoi/Kg, most preferably less than 15 mMol/kg. 

2. A bleaching composition according to claim 1 , wherein the antioxidant is present in the composition in the range 
0.001 to 10%, preferably from about 0.1% to 10%, and most preferably from 0.2% to 5%. 

3. A bleaching composition according to any preceding ciaim, wherein the antioxidant is selected from the group 
consisting of: a phenol and an amine. 

4. A bleaching composition according to ciaim 3, wherein the antioxidant is a hindered phenol. 

5. A bleaching composition according to any preceding claim, wherein the antioxidant is selected from the group 
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consisting of: di-tert-butyl hydroxy toluene, Ethoxyquine, a-tocopherol, and 6-hydroxy-2,5,7,8-tetra-methylchro- 
man-2-carboxylic acid. 

6. A bleaching composition according to any preceding claim, wherein the bleaching composition comprises at least 
5 20 % wt/wt of the total surfactant contribution having a HLB greater than 10. 

7. A bleaching composition according to any preceding claim, wherein the surfactant is selected from the group of 
cationics. 

10 8. A bleaching composition according to any preceding claim, wherein the surfactant is selected from the group of 
anionics. 

9. A bleaching composition according to any preceding claim, wherein the surfactant is selected from the group of 
neutral species. 

10. A bleaching composition according to claim 8, wherein the surfactant is a linear alkyl benzene sulphonate. 

11. A bleaching composition according to any preceding claim, wherein the surfactant comprises an allyltc hydrogen 
atom. 

20 

12. A bleaching composition according to any preceding claim, wherein the surfactant comprises a hydrogen atom 
moiety selected from the following form: ~CH=CH-CHR-; Ar-CHR-; and, -O-CHR-, wherein the hydrogen atom has 
a homolyfic bond dissociation energy of less than 90 kcal/mol and R is a substituent. 

2S 13. A bleaching composition according to any preceding claim, wherein the totai surfactant contribution having a HLB 
greater than 10 has a hydroperoxide content of less than 5 mMo!/Kg. 

14. A bleaching composition according to any preceding claim, wherein the surfactant is present in the composition 
in an amount such that a unit dose in an aqueous medium provides aqueous medium having an HPO not greater 
30 than 10 jj.M. 
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